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rack, clamped and inverted, and the fused charge dumped into an iron receptacle where it is allowed to cool. It is broken into pieces and ground in a crusher to approximately J-^-in. size. It is then mixed in a cement mixer with a hot-water wash liquor from a previous run. The contents are dumped into a screen-bottom trough which retains the coarse residue. This is shoveled back into the mixer and washed with hot water; the wash water being used in the next run. The concentrated solution is allowed to settle and the clear solution is given a secret treatment which removes the last traces of the phosphorus, arsenic, silica and other deleterious substances. This probably involves the use of magnesium chloride as a precipitant. After filtering, the clear solutions are run into a large wooden tank, heated and calcium tungstate is precipitated by the addition of a solution of calcium chloride. The precipitate is allowed to settle, scraped out and treated with commercial hydrochloric acid in a wooden revolving drum. After settling, the solution is drawn off through suction niters. The residue is treated twice with hydrochloric acid in this manner and finally the whole is dumped onto the suction filters. This treatment produces tungstic acid as a precipitate, and the acid solution contains calcium chloride and calcium sulphate. This is allowed to run into stone vessels where the calcium sulphate crystallizes out, and the clear solution is drawn off into barrels where lime is added, which produces calcium chloride for further use.
Acid-leaching methods are also used in connection with all the commercial tungsten ores. They are especially applicable to getting rid of manganese and give good results with scheelite. Ferberite, wolframite and htibnerite are soluble in hot concentrated hydrochloric acid, but it is necessary to digest the ores in the acid for a considerable time. Under such conditions the ores are decomposed and the manganese goes into solution while the tungsten is precipitated as tungstic acid and remains with the insoluble residue. After filtering, the residue is extracted with ammonia which dissolves the tungstic acid, giving ammonium tungstate. On ignition this is decomposed giving tungstic acid and ammonia which may be recovered for further use. Phosphorus is gotten rid of at some stage in the operation by precipitating with magnesium chloride, or if tungsten powder is made from the tungstic acid, a considerable amount of phosphorus can be leached out of the powder with hydrochloric acid. Scheelite is soluble in hydrochloric acid, but one firm adds to the ease of solubility by using hydrochloric acid and sodium chlorate. . The decomposition of the ore takes place in acidproof earthenware pots in a hood with a steam draft. After complete decomposition the tungstic acid and insoluble silica are filtered off. By using high-grade scheelite the amount of silica present is not large, and the refining of the product is not carried any further, but the acid without further removal of the silica is used for the manufacture of tungsten powder.
Gin1 suggests a bisulphate fusion for the ore whenever tin is present. This method, therefore,, does not apply specially to American ores, but is useful for some of the foreign ores. The tin can be largely separated from the tungsten ore by means of magnetic separation, but there is usually at least 1 per cent of tin oxide left behind with the tungsten. The ore is decomposed by means of acid potassium sulphate in a muffle furnace. After the sulphate is fused, the ore is thrown in and the mass is stirred continually and the temperature increased until the whole mass is fluid enough to run out of the furnace. After solidification the fused mass is ground and treated with water, which dissolves the soluble sulphates and phosphoric acid and leaves insoluble potassium acid tungstate as a white amorphous precipitate. About 50 per cent excess of bisulphate over that theoretically required is actually necessary. The insoluble residue is dried and treated with a warm solution of ammonium carbonate, or cold ammonia water in which carbon dioxide is passed. The potassium
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